Synthesis of macromonomers.
Macromonomers macro-1 m (m represents the degree of polymerization (DP)) were synthesized by the polymerization of 3MeOPI with the lithium amide of (S)-MMP as an initiator (Scheme 1) in a similar manner to that reported previously. 4 Polymerization was carried out in a dry glass ampule under a dry nitrogen atmosphere in THF at -98 °C. A typical polymerization procedure is described below. 3MeOPI (0.92 mL, 7.2 mmol) and THF (8.4 mL) were placed in a glass ampoule with a three-way stopcock using a syringe and then the solution was cooled to -98 °C.
Polymerization was initiated by adding the lithium amide of (S)-MMP (Li-(S)-MMP) in THF (0.55 M), which was prepared by adding an equimolar amount of tert-butyllithium in pentane to a solution of (S)-MMP in THF at 0 °C, with a syringe. The reaction mixture was rapidly stirred for 50 min at -98 °C, and then polymerization was terminated by adding an excess amount of 4-ethynylbenzoyl chloride (4.2 mmol) in THF and pyridine (3.0 mmol). The reaction mixture was held at -98 °C for 15 min and then at -78 °C for 1 h to ensure complete termination. The mixture was poured into a large amount of MeOH, and then the precipitated S4 polymeric product was collected by centrifugation and dried in vacuo at room temperature.
The obtained product was dissolved in DMF and stirred for 24 h at 40 °C to remove any -NH terminated polymers that had not been capped with a 4-ethynylbenzoyl group. The solution was poured into a large amount of hexane-ethanol (3/1, v/v) to remove depolymerization products. The precipitated macromonomer (macro-1 m ) was collected by centrifugation and dried in vacuo at room temperature overnight (0.46 g, 43% yield). The complete removal of -NH terminated products was confirmed by the disappearance of the signal from the -NH group (at ca. 10.5 ppm) in the 1 H NMR spectrum of the macromonomer (Fig. S1 ). 4 The DP of the obtained macromonomer was calculated to be 29 by 1 H NMR analysis using the peak intensity of the pendant phenyl proton resonances (4H, o + p + q + r, 5.6-7.2 ppm) relative to that of the aromatic proton resonances of the terminal phenylacetylene residue (4H, b + c, 7.7 and 7.4 ppm) (Fig. S1 ). However, it was difficult to evaluate the stereoregularity of poly-1 29 from its 1 H NMR spectrum (Fig. S2 ) because the signals from the main chain protons, which are highly useful for assigning the conformation and configuration of the polyacetylene backbone, 5 could hardly be observed because of their very weak intensities relative to those of the protons of the pendant polyisocyanates. The Raman spectrum of poly-1 29 gave useful information and exhibited intense peaks at 1576, 1338, and 972 cm -1 , which are characteristic of cis polyacetylenes and can be assigned to the C=C, C-C and C-H bond vibrations, respectively, while those consistent with trans polyacetylenes were not observed (Fig. S3) . 6 This indicates that the obtained poly-1 29 possesses a highly cis-transoidal structure. 
